Investigation into the causes of the ecological crisis is possible as a result of multicenter studies of the coast and off-shore strip. The development of unified technical and methodological approaches in the assessment of the impact of contaminated subterranean water on the ecosystem is the basis for complex geological-geophysical, geological, geochemical, hydrochemical, hydrological, hydro biological, microbiological, landscape, diving 
Introduction
Currently the shore of Lake Baikal becomes more and more attractive place for development of tourist activities, and moreover it remains one of the most relevant places with relation to ecological demands and restrictions as it concerns a unique natural object % Lake Baikal.
A serious impendence of ecological safety of Lake Baikal is posed by accompanying economic activity, especially in the absence of engineering constructions. It is explained by the fact that on the coast of Lake Baikal there is a large number of the local sections of mass tourism and rest that are characterized by permanently growth of tourist flow that finally leads to deterioration of the unique ecological system of Lake Baikal status for that reason acceptance of urgent measures for the analysis and assessment of the current state and for the forecast of dynamics of geosystems on key sections is required: Listvyanka village, Maloye sea cost, coastal area near Severobaikalsk and Baikalsk. The situation thickens by the fact that at the moment groundwater runoff from industrial enterprises, tourism objects, private farms and accommodation units to a surface watercourse is not regulated by any normative documents and thus there is no united methodological approaches to keep records of the factor influence on ecological system of a surface water body.
The lack of methodological approaches the most clearly has appeared on Baikal where a largescale ecological crisis began to take off in 2011 (mainly due to a sharp increase in the tourist flow) which resulted the following events occurred in the coastal zone of the lake: -mashrooming of filamentous green algae of the Spirogyra kind, atypical for the lake Baikal; -accumulation of the mass of dead algae and the formation of algobacterial tufts; -nearly total death of endemic Baikal sponges in the coastal zone of the water area at depths of 3 to 30 m; -cyanobacteria develop on dead sponges and near them including number of excreting ekssitoksin.
In this context Listvyanka village is considered as a typical example of a settlement located on the shore of the lake Baikal where tourism is widely developing and which was determined as an object of study on identification of the true causes of eutrophication of the coastal zone. In the village of Listvyanka there are many private houses and hotels of various sizes whose sanitary wastewater is not provided with sewage system and enters septic tanks (often not hermetical), where from liquid fecal matter as well as sewage resulting from the use of showers and bath houses, laundering with washing powders, containing a significant amount of phosphorus, pass to Baikal. And while the cause of the ecological crisis of Lake Baikal has not yet been clearly identified it is expected that it can be entry of large amounts of nutrients into the lake % nitrogen and phosphorus compounds, causing the eutrophication of shallow water. Therefore it is supposed to establish a direct connection between the arrival of untreated sewage in the shallows of Lake Baikal and the development of filamentous algae and the sponges death.
At the moment the problem of scientific geoinformation environmental monitoring system creating which is at the initial stage of its formation is being solved. Academic and operating geoinformation presentation of materials to ensure the solution of problems of ecologically sustainable development of territories based on new geoinformation methods and technologies, has become a capstone of scientists' activities, and the task is to develop new hydrophysical methods of searching and adequate determining of the locations of subsoil unloading in assessing the impact on the lake Baikal.
Geoportal of Irkutsk Scientific Center Siberian Branch of the Russian Academy of sciences
The main component of the developed service-oriented IAS (information and analytical system) is a geoportal that provides users with the exchange of spatial and thematic data and services for their processing based on OGC standards (Fig. 1) . As defined the geoportal is a general access point to information resources (data) and processing technologies.
Software design of the geoportal "client-server" consists of the following components:
-Content management system Calipso % implements user management functions, webpage slicing, etc.; -Data base PostgreSQL (with extension for spatial data processing PostGIS) % is intended for user data storage; -Data storage system (SCD) % software and hardware for user data storing; -WPS-services % contain algorithms for data processing and analysis, it can be located locally and remotely on the Internet.
Interface of tables input and editing
The interface for tables input and editing is formed on the basis of structural specifications that contain information about the The use of control elements allows users to create a flexible interface without programming to work with relational tables with any set of attributes. Currently more than twenty different control elements have been developed that permit you to work with standard data types: number, string, date, boolean, etc.
Data mapping
Table data representation on server side is performed using Mapserver under WMS standard and on the client side using the leaflet library. Mapserver performs data mapping using a special configuration file (MAP) which describes data access settings, used projections, data display styles and so on. The MAP file keeps a request to PostgreSQL to retrieve data from the tables of the basic spatial data and the user 
Table data representation on server side is performed using Mapserver under WMS standard and on the client side using the leaflet library. Mapserver performs data mapping using a special configuration file (MAP) which describes data access settings, used projections, data display styles and so on. The MAP file keeps a request to PostgreSQL to retrieve data from the tables of the basic spatial data and the user table. A new MAP file with a unique name is dynamically created for each layer of the browser's window containing the map. This allows users to simultaneously view the layer with different filters settings and display styles (Fig. 2) . Change of filters or display styles will automatically change the configuration file. 
Performed works
At the moment, the following materials have been obtained based on the work results on the basis of which it is possible to analyze existing environmental situation and to make the following conclusions:
Digital topographic base for the experimental territory (Listvyanka) on a scale of 1:25000. On the basis of the digital topographic base a 3D model (Fig. 3 ) of the area was made using proprietary software developed at ISВСT SB RAS.
For a digital map construction of the objects of property location on the territory of Listvyanka village which are potential sources of pollution by sewage. The territory cadastral certificate (CPT) has been obtained from the Public Cadastral Plan of the territory (Fig. 4) for the owned plots (initial data are obtained in the xml format.)
To make a digital terrain model for the territory of Listvyanka village images of the topographic survey radar % SRTM (Shuttle Radar Topographic Mission) were obtained.
Satellite images of the investigated territory were obtained for complex territory analysis:
• Satellite images of Listvyanka village of 2006 year. Ground sample Distance is 0.6 m (provided by Geographical Institute of SB RAS);
• Aerial photographs (Fig. 5) of Listvyanka, September 2014 (provided by Geographical Institute of SB RAS).
• Satellite images of Listvyanka village territory from geoinformation system Google Maps (Fig. 5) .
A digital map was made on the basis of the data obtained from the Public cadastral map (Fig. 4 ) % the thematic layer "Owned Plots" (Sources of potential pollution by sewage). 
Digital topographic base for the experimental territory (Listvyanka) on a scale of 1: 25000.
On the basis of the digital topographic base a 3D model (Fig. 3) of the area was made using proprietary software developed at ISВСT SB RAS.
Fig. 3. 3D model of Listvyanka village
For a digital map construction of the objects of property location on the territory of Listvyanka village which are potential sources of pollution by sewage. The territory cadastral certificate (CPT) has been obtained from the Public Cadastral Plan of the territory (Fig. 4) for the owned plots (initial data are obtained in the xml format ).
Based on SRTM data a digital ground local topography of the place is built.
Based on the data obtained by Geographical Institute of SB RAS a DB on potential sources of anthropogenic pollution was created. The database contains information on samples of snow, soil and water taken in 52 locations of the territory and surrounded areas of Listvyanka in different periods.
There are quantitative indicators for 11 pollutants for each sample in the database. The collected data allow to obtain integral indicators that carry information on anthropogenic impact on the natural environment for a certain period of time.
For visual representation and modeling on the basis of indicators from the database on potential sources of anthropogenic pollution the corresponding thematic layers were constructed on the geoportal of ISВСT SB RAS.
To assess the contribution of commercial entities to the formation of household pollutants they created a hotel DB (Fig. 6 ) located on the territory of Listvyanka. In the DB there is information about its capacity (number of rooms), about the availability of its own kitchens and laundries, as well as spatial reference. The work on bounding and display of hotel complexes in satellite image has been carried out. The number of these hotels is constantly growing. Officially, only two of them have authorization documents! They collected meteorological data of the investigated area and the mechanism for the data displaying was implemented on the geoportal of the ISВСT SB RAS. • Satellite images of Listvyanka village territory from geoinformation system Google Maps (Fig. 5) . Based on SRTM data a digital ground local topography of the place is built.
Based on the data obtained by Geographical Institute of SB RAS a DB on potential sources of anthropogenic pollution was created. The database contains information on samples of snow, soil and water taken in 52 locations of the territory and surrounded areas of Listvyanka in different Satellite images of the investigated territory were obtained for complex territory analysis:
• Satellite images of Listvyanka village territory from geoinformation system Google Maps (Fig. 5) . -survey of the village territory with the help of quadrotor helicopter PHANTOM 3 purchased for realization of the project (Fig. 7) , including the determination of watercourses influence of the village of Listvyanka and surface runoff to the coastal water area of Lake Baikal and also concerning revealing objects, potential sources of anthropogenic pollution of groundwaters;
-an original technology of a combined digital model construction of a surface and underwater relief based on images of radar topographic survey and bathymetry data was developed; -thermal pollution.
The first and major result of work is microbiological pollution.
Conclusion
The article offers infrastructural approach of information and analytical systems creation for managing large-scale emergent interdisciplinary projects based on the use of a service-oriented paradigm, OGC standards, Web technologies and services. As a result of the performed works they developed an architecture and created GIS monitoring to support investigation on anthropogenic impact on the ecology of the coastal zone of Lake Baikal. The system provides for all researchers a -thermal pollution.
The article offers infrastructural approach of information and analytical systems creation for managing large-scale emergent interdisciplinary projects based on the use of a service-oriented centralized formation of thematic and cartographic databases results of thу research, monitoring of the ecological situation, a complex analysis of human intervention impact on the ecology of the coastal zone of Lake Baikal. Open architecture of the developed geoportal allows to expand its functionality by adding new services being locally on the geoportal server and remotely on other servers. They developed structure of the database and the results of the research were entered. The total number of determinants is over 100.
They carried out analysis of sewage water from the objects of the tourist infrastructure with the help of GIS tools based on the forming of the drainage-basin topography according to the relief and estimation of the number of tourist infrastructure facilities in the zone of each basin.
